Context. To improve the management of cancer-related symptoms, systematic screening is necessary, often performed by using 0e10 numeric rating scales. Cut points are used to determine if scores represent clinically relevant burden.
Ò
. We defined a cut point as the lower bound of the scores representing moderate or severe burden.
Results. Eighteen articles were eligible for this review. Cut points were determined using the interference with daily life, another symptom-related method, or a verbal scale. For pain, cut point 5 and, to a lesser extent, cut point 7 were found as the optimal cut points for moderate pain and severe pain, respectively. For moderate tiredness, the best cut point seemed to be cut point 4. For severe tiredness, both cut points 7 and 8 were suggested frequently. A lack of evidence exists for nausea, depression, anxiety, drowsiness, appetite, well-being, and shortness of breath. Few studies suggested a cut point below 4 .
Conclusion. For many symptoms, there is no clear evidence as to what the optimal cut points are. In daily clinical practice, a symptom score $4 is recommended as a trigger for a more comprehensive symptom assessment. Until there is more evidence on the optimal cut points, we should hold back using a certain cut point in quality indicators and be cautious about strongly recommending a certain cut point in guidelines. J Pain Symptom Manage 2013;45:1083e1093. Ó 2013 U.S. Cancer Pain Relief Committee. Published by Elsevier Inc. All rights reserved.
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Introduction
Cancer patients suffer from many physical and psychological symptoms, negatively affecting quality of life and daily activities. 1 To improve the management of these cancerrelated symptoms, it is necessary to screen for these symptoms systematically. Many screening instruments measure the intensity of symptoms on a 0e10 numeric rating scale (NRS), in which 0 means ''no suffering'' and 10 means ''unbearable suffering. '' 2e4 Before being able to interpret the results of these measurements, it is important to determine the clinical meaning of the scores given on the 0e10 NRS for the various symptoms. NRS scores have been categorized as none, mild, moderate, and severe 5 or as representing clinically relevant burden or not. 6 When studies categorize NRS scores as none, mild, moderate, and severe, they report two cut points: one cut point for the boundary between mild and moderate burden and another cut point for the boundary between moderate and severe burden. In case articles report one cut point for clinically relevant burden, they describe it as a clinically significant cut point, an optimal single cut point, or a cut point for significant burden. The cut point for clinically relevant burden is considered to be equivalent to the cut point between mild and moderate burden. 6 Cut points are frequently used in research and in daily clinical practice. For example, cut points are frequently used in inclusion criteria and in the definition of end points of clinical trials. Furthermore, they are used in quality indicators to measure the quality of care. In addition, cut points are recommended in guidelines as a starting point for the initiation of treatment and for the evaluation of the treatment 7 (e.g., National Comprehensive Cancer Network [NCCN] guidelines 8, 9 ). For various symptoms, cut points on the NRS have been proposed, especially for pain and fatigue. 6, 10 However, there is heterogeneity in the cut points being recommended. For example, the NCCN proposed a cut point $4 for fatigue, 8 whereas an expert group of the European Association for Palliative Care suggested the cut point $5.
11 Despite this lack of uniformity, as mentioned before, cut points are advised in guidelines and quality indicators, which has consequences for the treatment of the symptoms and the assessment of the quality of care.
Therefore, it is important to define evidencebased cut points that are proven to distinguish between NRS scores with clinically relevant burden or not. The aim of this review was to explore the evidence on cut points for the respective symptoms of the Edmonton Symptom Assessment Scale (ESAS) in cancer patients and whether it is possible to recommend an optimal cut point per symptom or to recommend one cut point for all symptoms of the ESAS.
Methods
We conducted a systematic review on cut points for the symptoms of the ESAS: pain, tiredness, nausea, depression, anxiety, drowsiness, appetite, well-being, and shortness of breath. We searched for studies that measured these symptoms on an NRS or an equivalent instrument, that is, a visual analogue scale (VAS), 12 the Brief Pain Inventory (BPI), 13 the Brief Fatigue Inventory (BFI), 14 the ESAS, 2 the M. D. Anderson Symptom Inventory, 3 the Fatigue Symptom Inventory, 15 or the Symptom Monitor.
(including loss of appetite, lack of appetite, poor appetite, and anorexia), well-being, and shortness of breath (including dyspnea and breathlessness). The search was limited to English articles published until July 2011 and to original articles. Studies were included in this review if they were performed with cancer patients, measured one or more symptoms of the ESAS on a 0e10 NRS, and performed statistical tests to determine the optimal cut point.
To identify supplementary studies, we studied the reference lists of the selected articles and searched for cross-references. We conducted an additional search in CINAHL Ò , Embase, and PsycINFO Ò using the same search strategy. Articles were reviewed for eligibility independently by two authors (W. H. O. and P. J. d. R.). The results were summarized, and conclusions were independently drafted by these two authors. If the reviewers disagreed about a conclusion, the assumptions leading to the conclusion were discussed until consensus was reached.
Per study, we reported patient characteristics (e.g., disease stage, antitumor treatment), inclusion criteria with respect to symptom scores, methodological characteristics, and quality criteria (e.g., prospective or retrospective design, if a primary or secondary analysis was performed, sample size), specification of the type of symptom intensity asked for (e.g., usual, worst), the method used to determine the cut point, and the number of optional cut points explored. We studied which NRS scores were tested as possible cut points for the various symptoms and which scores were finally selected as the most optimal cut points.
In some articles, the reported cut point reflected the lower bound of a category, 14 whereas in other studies the reported cut point represented the upper bound of a category. 5 We chose to report the lower bound of a category as the cut point. For example, when we report cut points 5 and 7 (CP57), we mean that mild burden is defined with scores 1e4, moderate burden is defined with scores 5e6, and severe burden is defined with scores 7e10.
Results
We found 1524 articles through the original search, of which 14 were relevant. The additional search produced four supplementary articles. In total, we found 18 relevant articles that determined cut points for symptoms covered by the ESAS (Fig. 1) . The main characteristics and the quality aspects of these articles are summarized in Tables 1 and 2 . The majority of the studies included patients with various stages of cancer; five studies only included patients with advanced cancer. 5,10,17e19 In seven articles, patients were only eligible when they met a certain inclusion criterion on symptom burden. 5,6,19e23 Four articles determined cut points for multiple symptoms. 6, 10, 21, 24 Six studies were primarily designed to calculate cut points. 6,10,23,25e27 All studies measured the symptom on a 0e10 NRS, and no studies used a VAS. For pain, all studies defined the type of symptom intensity (e.g., worst or usual) they asked for. Four of 10 studies on fatigue 10, 18, 21, 26 and all studies on the other symptoms did not define the type of symptom intensity ( Table 2 ). The recall time of the question about symptom intensity varied between ''right now'' 10 to ''last week.'' 5 Seven studies did not describe the recall time. 17,19e21,23,24,26 
Methods Used to Determine Cut Points
Fifteen studies determined the cut point for a certain symptom using the interference of that symptom with daily life as reference. 5,6,14,17e23,25,27e30 Three studies used another symptom-related questionnaire as reference, 6, 24, 26 and one study assessed the cut point using the severity of that particular symptom on a verbal scale (none, mild, moderate, severe) as reference 10 (Table 2) . Twelve studies described two cut points: a cut point for mild/moderate burden and a cut point for moderate/severe burden. 5,10,14,17,19e21,25,27e30 The other studies assessed one cut point for clinically relevant burden 6,18,22e24,26 (Table 2 ). Studies used regression models or a receiver operating characteristic (ROC) curve to determine the optimal cut point(s). The studies using regression models (multivariate analysis of variance [MANOVA] or general linear model [GLM]) studied multiple cut points or combinations of cut points to categorize NRS scores by symptom severity (clinically relevant/not clinically relevant or mild/moderate/severe). The cut point or combination of cut points that best differentiated the symptom severity categories with respect to the level the symptom interfered with daily life, as measured with the reference questionnaire, was considered to be the optimal cut point. The number of possible options explored for a single cut point varied from one 25 to seven. 17 The studies using an ROC curve predefined per patient if a symptom was present, using a reference questionnaire. Thereafter, for each possible cut point on the NRS, the sensitivity and specificity were calculated. The sensitivity was defined as the proportion of the patients suffering from that particular symptom (as predefined using the reference questionnaire) with an NRS score on that possible cut point or higher. The specificity was defined as the proportion of the patients not suffering from that particular symptom (according to the reference questionnaire) with an NRS score below that possible cut point. The optimal cut point is that with the optimal ratio between sensitivity and specificity.
Optimal Cut Points per Symptom
Pain. Ten studies assessed cut points on an NRS for pain. 5,6,10,17,19,21e23,28 Pain was asked as present pain, 10, 17 average pain, 17, 19, 21, 23 or worst pain. 5, 6, 17, 19, 20, 22, 28 Seven studies used a MANOVA 5, 17, 19, 20, 22, 23, 28 and one study a GLM, 21 both with the interference items of the BPI as reference. In the seven studies (7) Localized (5) Locally advanced (21) Advanced (67) CT (17) RT (10) CRT (4) HT (22 multiple models were tested to determine cut points, with Li et al. 17 testing most extensively. Two other studies used an ROC curve with the interference items of the BPI 6 or a verbal scale 10 as a reference. Thirteen cut points were calculated for moderate pain or clinically relevant pain (range CP2eCP5), with CP5 most frequently being recommended as the optimal cut point. 5, 10, 17, 19, 20, 22, 23, 28 Ten cut points were suggested for severe pain (range CP5eCP8), with CP7 presented as the optimal cut point most frequently 5, 10, 17, 28 (Table 2 ). We found no clear differences in cut points between studies asking for different types of pain intensity (present, average, or worst pain) ( Table 2) .
Tiredness. Ten studies published cut points on an NRS for tiredness. 5 and one study a GLM 21 with the interference items of the BFI as reference. In all studies that determined the cut point using a MANOVA, 6, 14, 25, 27, 29, 30 conclusions on the optimal cut point were based on the analyses of two possible cut points only ( Table 2 ). The other studies used an ROC curve with the Functional Assessment of Cancer Therapy-Fatigue subscale, 6 ,26 the interference items of the BFI, 18 or a verbal scale 10 as a reference. Twelve cut points were proposed for moderate tiredness or clinically relevant tiredness (range CP2eCP6), 6,10,14,18,21,25e27,29,30 with CP4 being found as the optimal cut point most frequently. 14, 26, 27, 29, 30 Nine cut points were proposed for severe tiredness (range CP5eCP8), 10, 14, 21, 25, 27, 29, 30 with CP7 14, 25, 29 and CP8 10, 27, 30 being recommended as the optimal cut points most frequently. We could not investigate if there were differences in cut points between studies asking for different types of tiredness intensity (i.e., usual or worst fatigue) because only two studies asked for usual fatigue.
Nausea. Two studies assessed cut points on an NRS for nausea, using an ROC curve 10 or a GLM. 21 The study that used the severity of nausea expressed on a verbal scale as reference reported CP4 for moderate nausea and CP5 Optimal lower bound cut points tested to define a symptom as of moderate burden (only for studies using MANOVA). Optimal lower bound cut points tested to define a symptom as of severe burden (only for studies using MANOVA).
for severe nausea. 10 The other study, which determined the cut point using the interference of nausea in daily life, found CP4 and CP7 to be the optimal cut points for moderate and severe nausea, respectively 21 (Table 2) .
Depression. Three studies published cut points on an NRS for depression. 10, 21, 24 Two studies used an ROC curve with the depression subscale of the Hospital Anxiety and Depression Scale 24 or a verbal scale 10 as a reference. One other study calculated the cut point using the interference of depression with daily life in a GLM. 21 Cut points for moderate/clinically relevant depression were CP2 21, 24 or CP4. 10 Severe depression was represented with CP4 21 and CP7 10 ( Table 2) .
Anxiety. Three studies assessed cut points on an NRS for anxiety. 10, 21, 24 Two studies calculated the sensitivity per cut point using the anxiety subscale of the Hospital Anxiety and Depression Scale (clinically relevant CP2) 24 or using a verbal scale (moderate CP5), 10 whereas the third study determined the optimal cut point using the interference of anxiety with daily life in a GLM (moderate CP4). 21 Severe anxiety was indicated with CP6 21 or CP7
10
( Table 2 ).
Drowsiness. One study determined a cut point on an NRS for drowsiness based on the severity of drowsiness as measured with a verbal scale. Moderate drowsiness was reflected best by CP5, and severe drowsiness was indicated by CP7 10 ( Table 2) .
Appetite. Three studies reported cut points on an NRS for appetite. 6, 10, 21 The question on appetite was formulated as ''appetite loss,'' 6 ''loss of appetite,'' 10 or ''poor appetite.'' 21 Two studies calculated the sensitivity per cut point using the Functional Assessment of Anorexia/Cachexia Therapy (clinically relevant CP6) 6 or using a verbal scale (moderate CP5), 10 whereas the other study calculated the optimal cut point using the interference of poor appetite with daily life in a GLM (moderate CP4). 21 Two studies that determined a cut point for severe appetite loss reported CP7 10, 21 (Table 2) .
Well-Being. Only one study determined a cut point on an NRS for well-being using an ROC curve with a verbal scale as reference. Moderate impairment of well-being corresponded best with an NRS score of 6 and severe impairment of well-being corresponded best with an NRS score of 7 or higher 10 ( Table 2) .
Shortness of Breath. Two studies assessed cut points on an NRS for shortness of breath. 10, 21 The study that used the severity of shortness of breath expressed on a verbal scale as reference reported CP4 for moderate shortness of breath and CP6 for severe shortness of breath. 10 The other study, which determined the cut point using the interference of dyspnea in daily life in a GLM, found CP3 and CP7 to be the optimal cut points for moderate and severe dyspnea, respectively 21 ( Table 2) .
Discussion
Based on this review, there is not sufficient evidence for recommending the same cut point for all symptoms of the ESAS questionnaire. The level of evidence of the optimal cut point differs per symptom. The most evidence exists for cut points for pain and tiredness. Concerning pain, there is consensus for CP5 as the cut point for moderate pain and, to a lesser extent, for CP7 as the cut point for severe pain. This implies that mild pain is reflected by NRS scores 1e4, moderate pain by NRS scores 5e6, and severe pain by NRS scores 7e10. For moderate tiredness, CP4 seems to be the most appropriate cut point. For severe tiredness, the evidence is ambiguous; both CP7 and CP8 are suggested frequently. There is conflicting evidence for cut points on the symptoms depression, anxiety, and appetite. For these symptoms, we found three or four studies with inconsistent results per symptom. A lack of evidence exists for cut points for nausea, shortness of breath, and well-being. Possible cut points for these symptoms were only studied once or twice.
Determination of the optimal cut point depends on the purpose of the test in a specific context, as well as the costs of misses and false alarms. In research and quality assessment of care, one usually aims for optimal accuracy when using a screening measure such as the NRS. In daily practice, clinicians who screen for cancer-related symptoms in their patients generally aim to minimize the amount of false-negative test results. In this context, symptom screening with a brief, easy-to-administer screening tool is usually followed by a more comprehensive symptom history to identify patients who actually experience clinically relevant burden. The present review showed that few existing studies have recommended a cut point below 4. Therefore, we argue that using CP4 as a cut point for further screening of symptoms will result in identifying most patients with clinically relevant burden.
The interpretation of the results of this review is hampered by the limited comparability of the studies included because the patients in these studies varied greatly in tumor type, disease stage, and treatment received. The comparability of the studies also is limited by the heterogeneity in the symptom assessment questionnaires used, which, for instance, differed in the wording of the probe question and recall time. In addition, the studies varied in the type of symptom intensity asked for (e.g., worst, usual, or current) or they did not specify this (Table 2 ). Besides this, the studies differed in the reference questionnaire used, the cut point used on the reference questionnaire, the number of possible cut points explored, and the method used to determine cut points (Tables 1 and 2 ).
The interpretation of the results of this study also is complicated by differences in the quality of the included studies. For example, several studies explored only one optional cut point for a distinction between two categories of pain or fatigue and we cannot rule out that the potential cut point above 5, 25, 27, 28 or below 14, 25, 29, 30 the studied cut point has better characteristics. Unfortunately, there are no quality assessment tools for observational studies that are sufficiently validated. 31 Moreover, there are no quality assessment tools available that contain criteria on prerequisites for a reliable assessment of optimal cut points. Therefore, we decided to describe several aspects of study quality in the Results section and in Tables 1 and 2 instead of performing a quantitative quality assessment with a non-validated tool.
In this review, we identified three methods to determine cut points: based on daily interference, based on another symptom-related questionnaire, and based on verbal rating of symptom severity (Table 3) . Every method had its advantages and disadvantages, and it is not clear which method is most suitable to determine the optimal cut point. In the future, thinking aloud studies 32 have to be performed to investigate whether patients rate their symptom intensity on the NRS mainly on the basis of perceived disabilities caused by that particular symptom (daily interference) or by word descriptors of the symptom intensity (mild/moderate/severe). More insight into the cognitive processes underlying the scores on the questionnaires will help to determine whether cut points should be determined based on the interference of a certain symptom with daily life or based on the subjective severity on a verbal scale. Also, we must investigate whether various approaches to 18, 27, 29, 30 without mentioning the actual cut point. Six articles, all pain literature, described upper boundaries of a category, 5, 17, 19, 20, 22, 23 whereas eight articles reported the lower boundaries of a category. 6,10,14,21,24e26,28 Uniformity in reporting cut points is important to avoid confusion. For example, the NCCN guideline ''Adult Cancer Pain'' categorized mild pain as 1e3, 9 referring to Serlin et al. 5 In the original study, however, Serlin et al. 5 categorized mild pain as 1e4.
Little is known about the validity of cut points in different situations, for example, in the different stages of cancer or for inpatients and outpatients. Besides this, it is possible that the type of symptom intensity asked for (e.g., worst, usual, or current) will affect the cut points. Moreover, cut points could differ depending on the pathophysiology of the symptom (e.g., nociceptive pain and neuropathic pain; physical fatigue and mental fatigue). Furthermore, it is unclear whether cut points are stable over time. It is conceivable that cut points change after a long duration of suffering of a certain symptom. Prospective studies are needed to determine the factors that influence the cut points.
In conclusion, cut points are frequently used in clinical practice and scientific research. In this review, we found some evidence on cut points for pain (moderate pain CP5 and severe pain CP7) and fatigue (moderate fatigue CP4). Until there is more evidence on the optimal cut points, we should hold back in using a certain cut point in quality indicators and be cautious about strongly recommending a cut point in guidelines. In daily clinical practice, symptom scores $4 should trigger a more comprehensive symptom assessment to properly identify the patients with clinically relevant symptom burden.
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